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Increasing the effectiveness of smoking cessation policies requires greater consideration of the cultural and socioeconomic complexities of smoking.
The purpose of this paper is to explore the association between socioeconomic status and "selected midpoints" linked to smoking cessation in Brazil. Data was collected from a representative sample of urban adult smokers as part of the ITC-Brazil Survey (2009, N = 1,215 
Introduction
Tobacco use is the second leading cause of mortality in the world 1 . Despite this, the tobacco use epidemic and associated disease burden is growing, particularly in low and middle-income countries.
The World Health Organization Framework Convention on Tobacco Control (WHO FCTC) was developed as a response to the globalization of the tobacco epidemic 2 . This treaty establishes a set of targets and activities to be followed by the participating countries in order to reduce both tobacco production and consumption.
Brazil has implemented a broad set of legislative, health care, educational and economic interventions to address tobacco use since 1986, making it a world leader in tobacco control and one of the most successful countries in reducing tobacco use (from 34.8% in 1989 to 18 .2% in 2008) 3 . Interventions to reduce the burden and prevalence of tobacco use include national smoking cessation campaigns through the massmedia, prominent health warnings with graphic pictures on tobacco product packaging, and free telephone counseling for smoking cessation.
Additionally, in accordance with the postulates of article 14 of the WHO FCTC encouraging the implementation of effective measures to promote cessation of tobacco use and the promotion of adequate treatment for tobacco dependence, the Brazilian Unified National Health System (SUS, acronym in Portuguese) supports cognitive-behavioral and pharmacological treatment for smoking cessation 3 . The SUS, created in 1988 by the Federal Constitution, is one of the largest public health systems in the world. The system covers everything from outpatient care to organ transplants and aims to provide complete, universal and free access to the entire population. As the first contact with the health system occurs, preferentially, through primary care (i.e., health care units, including family, school and company health units), the National Tobacco Control Program has concentrated efforts on the creation of partnerships with state and municipal health departments and civil society organizations in order to promote smoking cessation in health units, schools and the workplace. Thus, doctors, nurses, psychologists, dentists, social workers and other health professionals are sensitized to the need to investigate the smoking status of their patients during routine visits and to offer support for smoking cessation. After this stage, the patient may be advised to seek more comprehensive treatment at specialized hospitals and clinics.
In spite of the availability of smoking cessation services in Brazil, high mean nominal income relative to most other countries, and considerable poverty reduction since the 1980s 4 , the United Nations' Human Development Index shows that there is still room for improvement in health care delivery and access in Brazil 5 . Underfunding, fiscal stress and the lack of priority given to the health sector have contributed to a progressive deterioration of health care services, and an unequal distribution of funding across regions 6 . As a consequence, people from lower income experience more difficulties in getting regular access to health services and use them more for acutte care, when smoking cessation advice is less likely to occur 7 . It is therefore possible that unequal access to quality preventative health care exacerbates the disproportionate nature of smoking prevalence in Brazilian society. For example, in 2008, overall prevalence of smoking among individuals aged 18 years and over was 18.2%, whereas prevalence among individuals with the lowest level of education (i.e., less than one year of schooling) and those in the lowest income bracket (i.e., those earning less than a quarter of the minimum monthly salary) was 25.9% and 25.8%, respectively. Furthermore, although overall smoking prevalence in Brazil was reduced by half between 1989 and 2008, one of the lowest relative reductions was observed among individuals with lower educational levels 3 . It is important to note that, to date, few countries have developed comprehensive smoking cessation support systems that focus on underprivileged people and include easy access to treatment 8 .
To increase the effectiveness of smoking cessation policies and programs, particularly those aimed at reducing the socioeconomic disparities related to smoking, it is necessary to give greater attention to the cultural and socioeconomic complexities of smoking 9 . To address such disparities in Brazil, it is necessary to understand the relationships between socioeconomic status, smoking cessation services provided by the health system and smoking cessation behavior.
The purpose of this paper is to explore the association between socioeconomic status and "selected midpoints" linked with successful smoking cessation (e.g., attempts to quit smoking and smoking cessation counseling received from a doctor). As an upper-middle-income country with a longer history of tobacco prevention programs than other countries, the Brazilian experience is likely to offer lessons for other countries that have ratified and are implementing the WHO FCTC, particularly Article 14 which encourages measures concerning tobacco dependence and cessation.
Methods
Brazil is a member of the International Tobacco Control Policy Evaluation Project (ITC Project), which is a research collaboration of over 20 countries, involving over 50% of the world's population and over 70% of the world's tobacco users. The overall objective of the ITC Project is to evaluate the impact of WHO FCTC policies through the use of longitudinal cohort surveys administered in each ITC country adult smokers and, in the majority of countries, to adult non-smokers. The survey also include smokeless tobacco users, in countries where relevant.
The first wave of the ITC Brazil Survey was conducted between April and June 2009 with a representative sample of adult (aged 18 years and over) smokers.
This survey was conducted through telephone-administered questionnaires with adult smokers living in three of the four largest cities in Brazil: Rio de Janeiro and São Paulo, the two richest cities in Brazil located in the Southeast Region of the country, and Porto Alegre, located in South Region which is responsible for almost 100% of the country's tobacco production. The sampling process consisted of systematically selecting telephone lines in each of the cities, stratified according to city area, from an electronic registry provided by the Brazilian company Expertise, which also conducted the fieldwork. The selected telephone lines were then re-selected and divided into sub-samples to reproduce the same proportion of telephone lines for each city area. These replicate samples were created to ensure the quality of data and to reduce potential calling order bias. In households with multiple eligible respondents, the Next Birthday Method of Respondent Selection was used to select a single respondent 10 . No substitution within household was allowed, except when it was known that the selected respondent would be absent for the entire duration of the fieldwork.
Householes were called until the planned 400 smokers by city were interviewed. This sample size was large enough to obtain reliable estimates of the main tobacco-related variables analyzed by the survey and of the outcomes evaluated by this study (i.e., a 95% confidence interval with a margin of error of three percentage points) 11 .
A detailed description of the methods used by the ITC Brazil Survey have been published elsewhere 12 . The household contact rate was 31.7%, as 68.3% of telephone lines were either not in service, non-residential, fax lines, or in vacant houses. The cooperation rate among individuals who smoked at least monthly and who had smoked at least 100 cigarettes in their entire lifetime was 85.2%; i.e., 14.8% of eligible smokers refused to give informed consent and/or hung up before the end of the interview.
The ITC Brazil Survey included information about the socio-demographic characteristics of individuals, tobacco consumption and help received for smoking cessation. Respondents were asked if they had visited a doctor or other health professional during the six months prior to the interview and those who had were asked if this health professional had given any kind of advice or help concerning quitting smoking. Respondents were also asked to provide the following information: if they had received advice regarding quitting smoking, pamphlets or brochures on how to quit; if they had been referred to another service to help them quit; if they had been prescribed a medication to help them stop smoking, and if they had called the free smoking cessation telephone counseling service. Participants reported the number of years of schooling group [elementary school or less (0 to 4 years); secondary or incomplete high school (5 to 10 years); and high school or further education (11 years and over)]. Participants also reported their monthly household income grouped [low (less than three minimum monthly salaries, < US$ 750); medium (between three and 10 minimum monthly salaries, US$ 750 to US$ 2,500); and high (10 or more minimum monthly salaries, US$ 2,500 or over)].
In addition to examining each variable separately, we have combined the variables "education" and "income", as it may increase the construct validity of socioeconomic position 13, 14 . Thus, we have summed the categories of educational level (coded 0 to 2) and monthly income (coded 0 to 2) to a new "variable" called socioeconomic status, as follows: low (the sum was less than 1), medium (the sum equaled 2) and high (the sum was between 3 and 4).
Data analysis
The following outcomes were analyzed across the entire sample and by socioeconomic status, education or income: the proportion of smokers who had made a quit attempt during the six months prior to the interview; the proportion of smokers who had visited a doctor in the six months prior to the interview; and the proportion of individuals that had received advice or help concerning quitting smoking, also stratified by type of advice or help offered. Poisson regression model was used to assess the relationship between socioeconomic status, education, or income and each of these outcomes, while adjusting for age and gender.
The Stata version 9.0 (Stata Corp., College Station, USA) was used to take into account the complex sampling and weighting. In order to reduce non-coverage bias in the ITC Brazil survey, post-stratification adjustments were made to calibrate weights for smoking prevalence by city, sex and age group. For all analyses, p-values of ≤ 0.05 were used to indicate statistical significance.
Ethics
The ITC Brazil Survey was approved by the Brazilian National Cancer Institute Ethics Review Board and by the Human Research Ethics Committee of the University of Waterloo.
Results/outcomes
Males comprised approximately half of the study sample. Forty-six percent of smokers were under 40 years of age and approximately 10% had less than five years of schooling. Approximately 40% of smokers reported a monthly income of less than US$ 750 and 38.1% had a low socioeconomic status. Almost 93% smoked on a daily basis and average daily cigarette consumption was 15.4 (Table 1 ).
An attempt to quit smoking during the six months prior to the interview had been made by 29.4% of the individuals interviewed, 31.5% in the low socioeconomic status group, 30.7% in the medium socioeconomic status group, and 25.3% in the high socioeconomic status group. Of this total, 41% had visited a doctor in last six months (of which 37.7% in the low socioeconomic status group, 35.9% in the medium socioeconomic status group, and 53.7% in the high socioeconomic status group), of which 57% had received some kind of advice or help concerning quitting smoking (58% in the low socioeconomic status group, 50.9% in the medium socioeconomic status group, and 62% in the high socioeconomic status group). On a whole, approximately 23% of smokers had received some kind of advice from their doctor concerning quitting smoking, 21.9% in the low socioeconomic status group, 18.3% in the medium socioeconomic status group, and 33.5% in the high socioeconomic status group. No statistical differences were found regarding attempts to quit smoking between individuals with different socioeconomic status after controlling for the effects of age and gender. However, among smokers who had attempted to quit smoking in the six months prior to the interview, individuals with high socioeconomic status were 1.65 times more likely to have received smoking cessation advice or help than those with low socioeconomic status (p = 0.025) ( Table 2 ). When we repeated the analyses mentioned in Table  2 also controlling for the city where the survey was conducted, results remained virtually unchanged (data not shown).
It is important to note that no statistically significant change in quit attempts in the six months preceding the interview was found for the categories of education and income presented in Table  1 (data not shown). Furthermore, smokers who had attempted to quit in the six months prior to the interview and who had at least a high school degree, visited a doctor and received advice to quit smoking 1.37 times (p adjusted = 0.048) and 2.00 times (p adjusted = 0.041), respectively, more often than individuals in the elementary school or less category. Moreover, smokers who had attempted to quit in the six months prior to the interview and had a monthly household income of US$ 2,500 or more visited a doctor and received advice to quit smoking, 1.69 times (p adjusted = 0.008) and 1.75 times (p adjusted = 0.049), respectively, more often than individuals with a monthly income of less than US$ 750 (data not shown in a Table) . Of the smokers who had received some kind of advice or help to quit during a recent doctor's visit, 95.9% received advice to stop smoking (95.3% in the low socioeconomic status group, 95.7% in the medium socioeconomic status group, and 96.5% in the high socioeconomic status group), 28.6% received pamphlets or brochures on how to quit (22.3% in the low socioeconomic status group, 32.7% in the medium socioeconomic status group, and 30.1% in the high socioeconomic status group), 20.7% were referred to another service to help them to quit (25.4% in the low socioeconomic status group, 17.4% in the medium socioeconomic status group, and 19.7% in the high socioeconomic status group), 21.7% were prescribed a medication to help them stop smoking (16.3% in the low socioeconomic status group, 20.1% in the medium socioeconomic status group, and 27.0% in the high socioeconomic status group), and 7.2% had called the "quitline" (4.2% in the low socioeconomic status group, 11.5% in the medium socioeconomic status group, and 6.1% in the high socioeconomic status group). No statistical differences were found regarding the relationship between type of advice or help received and socioeconomic status (Table 3) .
The proportion of individuals receiving each type of advice or help to quit smoking during a recent doctor's visit by respective education group ("high school further education" and "elementary school or less") was: "advice to stop smoking", 96.6% compared to 92.8%; "pamphlets or brochures on how to quit", 30.7% compared to 21.6%; "referral to another service to help them to quit", 21% compared to 22.7%; "prescription for stop-smoking medication", 25% compared to 19.5%; "call to a telephone counseling service", 5.8% compared to 9.3%. The proportion of individuals receiving each type of advice or help for quitting smoking during a recent doctor's visit by respective income group ("US$ 2,500 or more" and "less than US$ 750") was: "advice to stop smoking", 98.8% compared to 95.4%; "pamphlets or brochures on how to quit", 34.2% compared to 24.6%; "referral to another service to help to quit", 18.7% compared to 24.6%; "prescription for stop-smoking medication", 24.5% compared to 15.8%; "call to the quitline", 1.6% compared to 4.1%. No statistical differences were found regarding the relationship between type of advice or help received and education or income (data not shown).
Discussion
The ITC Brazil Survey found that 29.4% of the population, equivalent to a total of approximately 350,000 smokers, across the three cities had tried to quit smoking in the six months prior to the survey. When this assessment was carried out only among individuals with low socioeconomic status, it was also found that this subgroup had been very motivated to try to quit smoking (31.5%, equivalent to approximately 130,000 smokers). Moreover, approximately 45% of smokers attempted to quit in the 12 months prior to the survey, 50.7% in the low socioeconomic status group, 43.6% in the medium socioeconomic status group, and 39.8% in the high socioeconomic status (data not shown). This rate is 40% higher than that observed in Mexico, another upper-middle-income country 15 . It is likely that the high proportion of individual intentions to quit observed in Brazil are a reflection of the effects of a number of legislative actions to reduce tobacco use adopted by the country since 1986 3 .
The fact that smoking declines with increasing years of education 3 , means that the results of this study may have important implications for public health. However, one of the challenges for National Tobacco Control Programs is to understand the socioeconomic and cultural characteristics of the smoker population to be able to tailor cessation strategies to different subgroups of smokers who are trying to quit tobacco use 16 . The effectiveness of smoking control programs is, therefore, a function of efficacy of interventions, adherence to the type of intervention, and the tools employed to recruit smokers 16, 17 . Although individuals with low socioeconomic status were less likely to consult a doctor or other health professional, this group showed the same level of willingness to quit smoking and received the same level of smoking cessation advice or help during their consultation as individuals with high socioeconomic status. Moreover, we found that smokers received advice to stop smoking more often than they received other types of help to stop smoking, such as prescriptions for medication to help give up smoking, irrespective of socioeconomic status. This combined data seems to demonstrate a shortfall in tobacco control actions, suggesting that effective "exposure" of smokers to cessation services is an essential issue to consider when defining health policies 2 ; quit rates are estimated to increase 200% with pharmacologic and behavioral treatment 18 , compared to informal or ineffective evidence-based-treatments. Furthermore, after considering the effect of multiple quit attempts among individuals seeking formal help that fail at their first attempt, population quit rates are likely to increase even more 19 .
The frequency of "exposure" to cessation services and the type of help received reflects the multidimensional relationship between the extent of public and other tobacco control efforts in the country, the sociocultural context, income level, and access to services. It is important to note that the overall rate of doctor visits during the six months prior to the survey (41%) was similar to rates observed in developed countries, such as the Netherlands (46%), and higher than rates observed in other upper-middle-income countries, such as Mexico (26%) 11 . Furthermore, the percentage of individuals who had received advice concerning quitting smoking (57.2%) was much higher than in some high-income countries, such as Germany (30.6%) and France (25.9%) 15 . Finally, in Brazil, in contrast to many countries, individuals with low socioeconomic status were as motivated to quit smoking (p adjusted = 0.165) and received as much smoking cessation support from doctors (p adjusted = 0.644) as individuals with high socioeconomic status 20 . These findings suggest that the broad set of legislative, health care, educational and economic interventions implemented in Brazil since 1986 aimed at promoting smoking cessation likely reached different population subgroups with the same level of effectiveness.
Although Brazil has one of the largest public health systems in the world and has a strong tobacco control program, the implementation of smoking cessation treatment still faces several challenges. The number of municipalities providing assistance to the population constantly fluctuates, mainly due to inconsistent conveyance of information and supply of drugs to treat severe tobacco dependence, and lack of organization of local programs in more deprived areas, which in turn have higher proportions of individuals with low educational levels 3, 6, 7 . This situation reinforces the fact that the smoking problem in Brazil reflects the country's social inequalities (for example, approximately 11% of the Brazilian population aged 15 years and over, equivalent to 16 million people, including four million smokers, are illiterate; approximately 9% of the population, equivalent to 12 million people, of whom three million are smokers, live on less than US$ 2.0/day) 3 . Thus, although Brazil is the world's seventh largest economy, health and socioeconomic disparities are a major challenge for policymakers 5, 6 . Some of our findings were consistent with data derived from the Global Adult Tobacco Survey (GATS-Brazil) 3 , a nationally representative crosssectional survey conducted between August and November 2008, reinforcing the impact of not increasing access to smoking cessation services among the most vulnerable populations (i.e., higher smoking prevalence rates). For instance, of the 10 million smokers aged 15 years and over who attempted to quit in the 12 months prior to the survey, around six million, most of whom (4.7 million) had not completed high school, did not receive counseling for smoking cessation. It is important to note that differential access to smoking cessation interventions among smok- ers with different educational levels was also observed in other countries which implemented GATS, such as the Philippines, the Russian Federation, Poland and Vietnam 21 . Future research must consider and aim to address the specific socioeconomic determinants that attenuate the impact of tobacco control policies among more disadvantaged populations.
The GATS-Brazil also found that lower nicotine dependence levels were associated with living in rural areas, having a lower level of education and earning less money, suggesting that daily cigarette consumption is influenced by socioeconomic issues 3 . Counseling is more effective in treating less addicted individuals 22 , and therefore access to this cost-effective intervention should be increased for people who will benefit most from this non-pharmacological treatment. Low and middle income countries seeking to create or strengthen treatment services should propose tobacco control actions that consider infrastructure and resource limitations, cultural context and experience of past actions. Results from the ITC-Brazil survey showed, for instance, that smokers, especially those with low socioeconomic status, received advice to quit smoking more often than they received prescriptions for medications to help stop smoking, thus reinforcing the importance of increasing willingness to quit smoking and access to health prevention services among underprivileged people. It is important to note that, at the time this survey was conducted, according to the National Tobacco Control Program 23 , only 9% of public health units (145 of a total of 1,641 units) in the three cities were able to offer behavioral counseling and, when applicable, pharmacoterapy for smokers. Our findings also demonstrated the importance of sensitizing doctors to encourage smokers to use the free telephone counseling service, particularly those with a low level of education and monthly income.
Several "reactive-recruitment" actions implemented under the Brazilian National Tobacco Control Program have been aimed at reducing problems related to accessibility and availability of help to stop smoking thus also addressing social inequalities. It is important to highlight for instance the use of emotionally powerful images on cigarette packages illustrating the negative physical impacts or human suffering due to smoking, combined with the free telephone counseling service, which have a great cognitive impact with smokers with lower educational levels 3, 12, 24 . On the other hand, it has been reported that individuals with lower educational levels are less aware of anti-smoking propaganda broadcast on television 3 , even though almost 100% of households have a television 25 . This fact reinforces the need to further develop strategies that focus on specific population subgroups.
Our results also showed that raising awareness of tobacco-related problems among smokers and increasing access to support may be not sufficient. Indeed, out of the total number of smokers who had visited a doctor in the last six months, only 57.2% received smoking cessation advice or help. These numbers show that a large proportion of doctors and other health professionals still do not give due importance to smoking as a disease and risk factor for other diseases, despite efforts in Brazil to encourage doctors and health professionals to apply evidence-based guidelines for smoking cessation. Sensitization and training of health professionals regarding smoking as a risk factor for about 50 diseases and as a disease in itself (nicotine dependence) is fundamental. An important strategy would be to include smoking and treatment in the curriculum of medical degree programs. Since smoking was only recently recognized by the WHO as a disease 26 , several schools of medicine and other health fields do not include the problem in this category. Consequently, students are not trained to ask patients about tobacco use and graduate without knowing how to recognize and treat tobacco dependency or gives recommendations regarding cessation.
The above-mentioned topics are covered by article 14 of the WHO FCTC which encourages the development of effective measures to promote cessation of tobacco use and adequate treatment for tobacco dependence, including the promotion of 100% smoke-free environments and an increase in access to and affordability of treatments 2 . In other words, it is important to understand that not all smokers are the same, and that certain types of smokers need to be "won over" as "potential clients" of an intervention program aimed at addressing their specific needs.
This study has some limitations. Although the coverage of telephone lists in Brazil was quite high (São Paulo 77%, Rio de Janeiro 75.2% and Porto Alegre 86.6%) 7, 27 , smokers without landlines are likely to be from lower socioeconomic status groups and may respond differently to selected smoking cessation questions than smokers with lower socioeconomic status in our sample 27 . Therefore, it is possible that the overall proportion of smokers in the three cities surveyed that did not receive advice regarding stopping smoking while attempting to quit is greater than that shown by the study (< 23.4%). Moreover, in household telephone non-contacts and smokers non-responses did not occur ran-domly, the external validity of our results may have been affected 29 . For instance, another telephone survey conducted in Brazil in 2009 was successful in contacting 57% of households 29 , probably indicating that the external validity of the ITC-Brazil results may have been limited due the electronic phone number directory used to sample households or to caller training.
Finally, our data is subject to biases resulting from self-reporting. For example, there may be an increasing tendency to over-report smoking cessation attempts due to the growing stigma of smoking, and also because tobacco use was the main interest of ITC-Brazil investigation 30 .
Conclusions
In many countries, including Brazil, national regulatory measures to control tobacco use are not necessarily accompanied by an adequate increase in access to health services for all population groups 5, 6 . It is therefore important that lowincome populations, characterized by higher smoking prevalence 3 , also benefit from potential reductions in tobacco-related complications. With respect to these groups, Brazil still faces problems that are similar to those faced by other nations. Nevertheless, Brazil's general success in reducing smoking prevalence rates serves as a model for other countries.
It is essential to establish progressively a national system for the epidemiological surveillance of tobacco consumption and related social, economic and health indicators, as stated in article 20 of the WHO FCTC 2 , in order to better understand the evolution of the tobacco epidemic. This will allow countries who have implemented strong tobacco control policies to continue to make progress in tobacco control by proposing new strategies to prevent initiation of tobacco use and encourage cessation among those who started, or continued smoking in a "more hostile" environment. 
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